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Research on obstacle avoidance of UAVs preset course based on

improved artificial potential field method

Ma Yajie, Liu Guoqing, Hu Yi, Zhang Lei
(Engineering Research Center For Metallurgical Automation and Measurement Technology of Ministry of Education,
Wuhan University of Science and Technology, Wuhan 430081 )
Abstract

To realize the three-dimensional obstacle avoidance of unmanned aerial vehicles (UAVs) based on preset
routes and improve the autonomous capabilities of drones, an improved artificial potential field algorithm is pro-
posed. The traditional artificial potential field method only focuses on the safe arrival of UAVs and may fall into a
local minimum. When the obstacle avoidance is based on a preset route, the traditional artificial potential field can-
not track the preset route while avoiding obstacles, so it is improved, specifically to make the gravitational force
point to the target route. Feed-forward and speed control are introduced to eliminate the tracking error when the
route is a curve. In order to solve the problem of local minimum point of the artificial potential field method after
the improvement of the gravitational field, the repulsive force field is improved to be opposite to the direction of
route and eliminate the local minimum point. The improved algorithm is applied to the three-dimensional obstacle a-
voidance of drones. In order to verify the performance of the proposed algorithm, obstacle avoidance scenarios are
constructed on Adams to simulate the obstacles in three dimensions, and the simulation results show that the pro-
posed algorithm can realize the three-dimensional obstacle avoidance of UAVs based on the preset routes, and the
obstacle avoidance process is stable.

Key words: preset route, unmanned aerial vehicle (UAV) , improved artificial potential field method, three-

dimensional obstacle avoidance, Adams simulation





